Research on long-distance vocal communication in mammals has tended to focus on the maximum distances over which a vocal signal might be physically detectable. For example, because elephants and some whales communicate using infrasonic calls, and low frequencies are particularly resilient to attenuation, it has often been assumed that these species can communicate over very long distances. However, a wide range of acoustic characteristics typically carry information on individual identity in mammalian calls, and frequency components crucial for social recognition could be distorted or lost as distance from the source increases. We used long-distance playback experiments to show that female African elephants, Loxodonta africana, can recognize a contact call as belonging to a family or bond group member over distances of 2.5 km, but that recognition is more usually achieved over distances of 1-1.5 km. We analysed female contact calls to distinguish source-and filter-related vocal characteristics that have the potential to code individual identity, and rerecorded contact calls 0.5-3.0 km from the loudspeaker to determine how different frequencies persist with distance. Our analyses suggest that the most important frequency components for long-distance communication of social identity may be well above the infrasonic range. When frequency components around 115 Hz become immersed in background noise, once propagation distances exceed 1 km, abilities for long-distance social recognition become limited. Our results indicate that the possession of an unusually long vocal filter, which appears to incorporate the trunk, may be a more important attribute for long-distance signalling in female African elephants than the ability to produce infrasound. 
Research on long-distance vocal communication in mammals has tended to focus on the maximum distances over which a vocal signal might be physically detectable. For example, because elephants and some whales communicate using infrasonic calls, and low frequencies are particularly resilient to attenuation, it has often been assumed that these species can communicate over very long distances. However, a wide range of acoustic characteristics typically carry information on individual identity in mammalian calls, and frequency components crucial for social recognition could be distorted or lost as distance from the source increases. We used long-distance playback experiments to show that female African elephants, Loxodonta africana, can recognize a contact call as belonging to a family or bond group member over distances of 2.5 km, but that recognition is more usually achieved over distances of 1-1.5 km. We analysed female contact calls to distinguish source-and filter-related vocal characteristics that have the potential to code individual identity, and rerecorded contact calls 0.5-3.0 km from the loudspeaker to determine how different frequencies persist with distance. Our analyses suggest that the most important frequency components for long-distance communication of social identity may be well above the infrasonic range. When frequency components around 115 Hz become immersed in background noise, once propagation distances exceed 1 km, abilities for long-distance social recognition become limited. Our results indicate that the possession of an unusually long vocal filter, which appears to incorporate the trunk, may be a more important attribute for long-distance signalling in female African elephants than the ability to produce infrasound. It has commonly been assumed that the maximum distances over which a species can use an acoustic signal to communicate are equivalent to the distances over which components of that signal are physically detectable. For example, because African and Asian elephants (Loxodonta africana and Elephus maximus, respectively) and some whales (e.g. Balaenoptera physalus) have calls with infrasonic fundamental frequencies (less than 30 Hz), it has been suggested that these species can communicate over very long distances (e.g. Payne & Webb 1971; Payne et al. 1986; Garstang et al. 1995) . However, although it is theoretically possible that fundamental frequencies in the infrasonic range may still be detectable at large distances from the caller because of the unusual resilience of such low frequencies to attenuation, it is unsafe to conclude that socially relevant information could still be extracted from calls by conspecifics at these distances. In mammalian calls, a wide range of acoustic characteristics typically carry information on individual identity, and frequency components that may be crucial in social recognition could be distorted or lost as distance from the source increases. Langbauer et al. (1991) obtained responses to playback indicating that female African elephants could detect a variety of infrasonic calls at 1.2 km from the source; males were able to detect the calls at 2 km from the source. Because playback volumes were lower than the maximum sound pressure levels at which some of these calls had been recorded in the wild, the authors extrapolated from their data to conclude that elephants could communicate over distances of at least 4 km. Others (Garstang et al. 1995; Larom et al. 1997a, b) have since used computer modelling based on this estimate to predict that, under optimum atmospheric conditions, elephants could communicate over distances in excess of 10 km. None of the above studies considered whether socially relevant information can be extracted from Correspondence: K. McComb, Experimental Psychology, School of Biological Sciences, University of Sussex, Falmer, Brighton BN1 9QG, U.K. (email: karenm@biols.susx.ac.uk 
